The purpose of the study is to recognize the factors influencing non-performing loan in banking system of South Asian region for the period of [1999][2000][2001][2002][2003][2004][2005][2006][2007][2008][2009][2010][2011][2012][2013][2014][2015] 
Introduction

Background of the study
It is growingly documented that the augmented level of bank non-performing loans (NPL) results in diminishing the economic position of the country. Raising level of NPL in many of the South Asian region enforce great burden on banks financial position (esp. the bank lending operations). The current increase in NPL widely affects banks, corporate and retail sector. The marginal augmented movement of NPL is seen after the financial crisis of 2008. The upward trends in the NPL resulting increasing unemployment, depression in the financial market, slow down the credit worthiness of the borrower and irrational upward movement in the inflation rate. Other than the fore stated factors, NPL in various countries seems having high standard deviation, which means non-negligible of some bank specific factors.
Primarily the study aims to investigate the determinant of NPL in all South Asia domiciled countries (Afghanistan, Bangladesh, Bhutan, India, Malaysia, Maldives, Nepal, Pakistan and Sri Lanka) by looking both (bank and macroeconomic indicator) level over 1999 to 2015. Secondly the study analyzes the reaction of banks to real economy by a panel vector auto-regression (VAR) model by including five endogenous variables (NPL, inflation, unemployment, change in credit to GDP ratio and real GDP Growth) to check how current increase in NPL affecting the South Asian economic activity within the study period.
The results suggest that NPL is affected by both (bank and macroeconomic indicator) level factors. Among the macroeconomic determinants, the results suggest that higher unemployment rate, exchange rate depreciation (against the dollar) and higher inflation contribute to higher NPLs while higher South Asian area's GDP growth results in lower NPLs. Higher global risk aversion (VIX) was also found to increase NPLs. The impact of bank-specific factors is broadly in line with the literature: equity-to-asset ratio and return on equity (ROE) are negatively correlated with NPLs while excessive lending (measured by loan-to-asset ratio and the past growth rate of banks' lending) leads to higher NPLs. Although bank-level factors have a significant impact on NPLs, their overall explanatory power was found to be low.
The research elucidates the response of NPL towards economic growth. The aim of the research work is to investigate the sensitivity of NPL towards the major macroeconomic developmental indicators in all South Asian listed countries. More specifically, the study investigates all the financial listed banks in the South Asian continents which make a set of 195 cross sections over a time of 17 periods. The study employs more samples and lengthy time period to cop the hetero nature non-performing loan shocks.
To put light on every question, the study is arranged in sections as follows: Section-II elucidates a brief review over literature. Section-III exposes the data and sources of data, detail of all bank in the South Asian listed countries and variable explanation of the study. Section-IV sums up the suffix and prefix of the empirical outcomes and diagnostics of the data on hand. Section-V concluded the empirical results and put the finishing remarks over future direction. In this section, the study is putting the recommendation for prospective challenges and policy implication.
Literature Review
Determinants of NPL in South Asian Region
The literature elucidates the NPL by two different ways. One school of thoughts focuses on macroeconomic indicators like external events while other group focuses on bank specific variables like bank advances, performance etc. The empirical literature however supports both of the school of thoughts in that sense. Williams (2004) postulates association between cost efficiency and loan quality among European savings banks for the period of 1990 to 1998. Podpiera and Weil (2008) ; Louzis et al., (2012) , all they analyses the NPL determinants in the Greek banking sector, and finally upkeep this hypothesis. Berger and DeYoung (1997) , analyses the relationship between NPLs, cost efficiency and capitalization in commercial banks of US from 1985 to 1994, and conclude a two-way causality between NPLs to cost efficiency. While they explained the causality from cost efficiency to NPLs as "bad luck," determined primarily by weakening in macroeconomic situations, they explained this causality from cost efficiency to NPLs through the hypothesis of "bad management." In particular, this hypothesis contends that low cost efficiency is a sign of weak management performs, therefore suggesting that as a result of poor loan underwriting, monitoring and control, NPLs are probable to surge. Berger and DeYoung (1997) postulates a hypothesis about cost-conscious, which recommend a probable favorable causality between NPLs and optimized cost efficiency. Specifically, there work proposes that optimized cost efficiency imitate small resources to monitor the lending risk and ultimately resulting higher NPLs in future. Such hypothesis is congruent with Reinhart and Rogoff (2010) who analyses a 278 banks from 1995 to 2002 from nine transition countries. Keeton and Morris (1987) identify the moral hazard hypothesis. Researcher point out low capital banks respond to moral hazard encouragements by boosting the riskiness of their loan-portfolio, which consequently resulting higher NPLs on average in future. Researcher contended that additional loss rates were protuberant among banks that had comparatively low capital ratio. Salas and Saurina (2002) , and Berger and DeYoung (1997) , also found the negative link between the equity-to-asset ratio and NPLs. Keeton and Morris (1987) postulates that those banks who take extra risk in the form of excessive lending resultantly facing higher losses in the form of NPLs. Their work was favored by Jimenez and Saurina (2005) , and Salas and Saurina (2002) . 
Bank Level Factors
Macroeconomic factors
Literature postulates the rotating nature of NPL. The common definition is that greater RGDP growth tends to boost up the income which progress the capacity of debt provision for the debtor. On the other hand, when the RGDP is diminishing, the NPL level is likely to boost up. As the level of unemployment also increases, so the debtor faces many complications in repaying their debt (Rajan & Dhal, 2003; Salas & Suarina, 2002; Jimenez & Saurina; 2005; Fofack, 2005) Literature also contends some other profound macroeconomic variable which somehow affecting the bank performance comprising of inflation, interest rate and exchange rate. With this respect, Louzis, et al., (2012) postulates that interest rate trudges affect the service of repaying the debt, especially when interest rate is floating, depreciation in the domestic currency shows unfavorable correlation with bank performance, especially in countries majorly dealing in foreign currencies to unfreeze the debtor. However, the inflation shocks are vague. Inflation can diminish is real worth of outstanding loan which make the debt servicing convenient. Conversely when wages are sultry, it diminishes the debtor real income. Nkusu (2011) postulates that countries having floating loan rate, there more inflation lead to augmenting rates causing from the action of monetary policy to fight inflation. Literature also postulates that NPLs are affected by stock prices. It is generally seen that the general decrease in the stock price lead to high defaults which affects the wealth and ultimately the collections.
It is true that banking sector is still the only home for financial arbitrators in many regions (esp. South Asia). But due to globalization, the dynamic environment generate diverge nature of challenges for the manager to cop the control on financial operation. Meanwhile the stress about augmenting performance in a dynamic environment is persistently testing the lender guts of identifying the borrower worthiness to payback their loan. The scenario sometimes divulged as mishap in the shape of NPL which regresses contemptuous impact over the economic growth. In the meantime, the exogenous shocks also shudder the surface of economic growth in diversion.
The contributory factors to NPL are many, but NPL response to factors is the real question which is responding by the on hand paper. These factors indulge major economic indicators such as unemployment, inflation, gdp, exchange rate and VIX and also specific financial factors such as lending rate, loan growth rate and equity to asset ratio.
Data and Methodology
Data Description
The analysis covers all South Asian listed countries for the period of 1999-2015. NPL to total loan ratio was obtained from GFSR publications and from FSI (IMF's Financial Soundness Indicators) while CPI inflation, GDP growth and unemployment data is taken from the World Economic Outlook database. Private sector credit data is obtained from IFS (International Financial Statistics).
The study sample comprises a total of 213 banks whose market capitalization is 70% of the whole banking system in country i at time t from 1999 to 2015. It makes a total of 3621 observations. The study employs banks' balance sheet panel data as well as macroeconomic indicators datasets. All the commercial banks within the continent scope (whose data is available for the study period) are taken as population of the research work. Bank specific variables are equity to asset ratio, return on equity, loan to asset ratio and loan growth rate are noted from each bank annual report and financial highlights mentioned on their respective website. Three country specific variables (inflation, the change in exchange rate and the change in unemployment rate) and two global variables (specific continent zone GDP growth and global risk aversion captured by the implied volatility of the Standard and Poor's country's stock market index) NPL value is taken annually which consists of total 213 sample observations, which are majorly clustered in the 0 to 10% subdivision as shown in the Table 2 . 
Methodology
To weigh up the degree and extent of analysis, the study applies panel VAR methodology which also intermingle the VAR traditional approach. The VAR traditional approach endogenously weigh up all variables, which examine panel data unobserved heterogeneity individually. This technique is advantageous due to not requiring earlier supposition regarding feedback between model's variables. The study take help from Love and Zicchino (2006) Where npl i,t is the non performing-loan to total-loan ratio in the country i at year t. The dependent variable is transformed into logit using excel function for the sake of symmetrical distribution. Logit transformation of npl i, t guarantees the distribution interval over [ ∞, -∞] , which means the scattering is proportioned.
The study employ VAR model so npl i,t is explaining by its lag npl i,t-1 , bank-level variables are explained by B i,t-1 country-specific variables C t global variables G t . Country i specific traits are considered fixed for the time t which is denoted in the model by f i . However, these specific traits which are considered fixed during the study, are correlated with regression due to dependent variable lags. So the study uses a forward mean differencing (Helmert procedure), which confiscate all forward future observations mean available for each country i at time t (Arellano & Bover, 1995) .
Impulse response function is used to measure the dynamic behavior of the model. Such function explains that one variable reaction in the system effect on uniqueness of another variable in the system by keeping constant all other shocks. The shocks in the VAR were statistically independent using Cholesky decomposition, which argues that variables come into view first in the chronologically ordering are considered more exogenous, while those appearing later in the ordering are considered more endogenous. In this pattern, study follows the supposition that NPLs (only with lag) will be affected by unemployment, GDP growth and inflation. Furthermore, economic activities which are mainly executed through credit are significantly affected by NPLs. Hence npl come out first in sorting, while ∆credit i, t , unp, ∆gdp i,t , and ∆cpi i,t appear later respectively. Qualitatively, such consequences remain generally unmoved for unconventional sorting.
Generalize method of moments (GMM) develop by Arellano and Bover (1995) and Blundell and Bond (1998) is used where number of t is small compare crosssectional observations (T < or = N), otherwise asymptotic impression and biases may arise (Caselli et al., 2008 ) . The study uses two equations in a system GMM to reduce potential bias and impression associated with first-difference GMM estimator (Arellano & Bover, 1995; Blundell & Bond, 1998) . Primarily Sargan/Hansen test for over-identifying restrictions which tests for overall validity of the instruments and the H 0 is that all instruments as group are exogenous (therefore higher p-value is better). Secondly test examines the H 0 that error term of the difference equation is not serially correlated particularly at the second order (AR2).
Empirical Results
Descriptive Statistics
The macroeconomic variables show high volatility across time and countries (Table  4) . High level of NPL has been recorded in 1999 and 2010 for all countries in South Asia (Figure 1 ). For instance, the level of inflation recorded highly mostly in Pakistan, India, and Afghanistan in last stage, while negative inflation was recorded in Maldives in the beginning stage of the study period. ER also moved sharply in some countries like Pakistan, Sri Lanka, Bangladesh and Bhutan during the study period. The microeconomic level variable also shows corrosion in the bank assets quality since the occurrence of financial crisis and evident in their respective balance sheets. NPL is highest as whole in South Asia in 1999 and 2010 (Figure 1 ) while sharply declining afterwards. 
Correlation Statistics
Strong negative correlation of NPL with the development indicator (e.g. RGDP) has been observed within all South Asian regions (Table 5 ). The positive impact of NPL seems in unemployment in all regions which resultantly devalue their domestic currency and tighten their financial position. (5) VIX (6) ETA (7) ROE (8) LTA (9) LG (10) 
Unit Root testing
The study diagnoses the panel unit root by using Fisher (ADF and PP) test as mentioned in Table 6 . The unit root is tested at level (1) and at first difference. The result exposes that all variables are stationary at level except for ER and at first difference. After this, the study run the panel co-integration model because the pre-condition of panel co-integration model is that the variable must contain unit root at level but when converted into first difference, then it will become stationary. Fisher (ADF and PP) test can fulfill the condition of panel co-integration model, so it can be considered as benchmark of the study 
Multicollinearity identifier
Multicollinearity is a problem which makes it difficult to determine the separate effects of individual variables. The simplest diagnostic is to use the correlation coefficients (extreme collinearity being represented by a correlation coefficient of 1). Hair et al., (2006) recommend that a very small tolerance value (0.10 or below) indicate low collinearity or a large VIF value (10 or above) indicates high collinearity. The mean value of VIF test ( 
Heteroskedasticity tests
The Gauss-Markov postulates that:
Where means that error is independently and identically distributed with zero mean and variance. The general hypothesis of heteroskedasticity is following:
H 0 : Homoscedasticity, the variance of the residual is constant H 1 : Heteroskedasticity, the variance of the residual is unequal
The test finds that data contain the heteroscedasticity problem (Table 8 ). The problem is tackle by using the FGLS (Feasible Generalized Leas Square) test introduced by Kmenta (1986) and PCSE (Panel Corrected Standard Error) test by Parks (1967) . PCSE and FGLS both can tackle the problem of heteroscedasticity, auto correlation and cross section dependence problems but if N > T, PCSE perform better than FGLS. 
Autocorrelation
It is the correlation of the variable having same value within the observation. Violation of the assumption is happening when Cov[ɛi, ɛj] = 0, where ɛi ≠ ɛj. In the presence of autocorrelation, the function of Y can be expressed as: 
Robustness
The level of NPL cannot be compared at variant regions due to different explanation at different places. So for robustness, the study applies alternative estimation that grasps the response of NPL to all other explanatory variables ( Figure 3 and Figure 4 ).
Response of NPL to shocks in macroeconomic variables
The impulse response function confirms the NPL impact on different macroeconomic indicators. Other things keep constant, at 1 percent positive change in NPL results in increasing the unemployment and inflation by 0.38 and 3.15 respectively. Furthermore, if RGDP is boost up by 1, the NPL will goes down by 1.40 percent respectively.
Response of NPL to shocks in bank-specific variables
The bank specific variable exerts strong response toward NPL. Other things keep constant, at 1 percent change in NPL results in results in 21.89, 125.88, 25.04 and 40.30 percent change in ETA, ROE, LTA and LG respectively. All the variables (macro and micro) toward NPL are significant at 95% confidence level.
The response of microeconomic variables to NPL is more than macroeconomic variables. It has also been noted that response of inflation and ER to NPL is more than that of explained in the literature (Espinosa & Prasad, 2010; Nkusu, 2011; IMF working paper, 2013) .
Figure 3. Impulse Response Function (macroeconomic variables)
Errors are 5% on each side generated by Monte-Carlo with 300 reps. *Shocks are on one standard deviation 
Variance decomposition
Variance decomposition postulates the degree to which a variable's forecasted error is related with exogenous shocks to rest of the endogenous variable. The technique exposes NPL is playing a vital role in affecting the economic variable during the 6-year period horizon. In Table 13A , VIX is the most information about NPLs variation and then similarly significant are ER and RGDP. In Table 13B , NPL variation is more significant by LG and then equally important are ROE and LTA. In Table 13A and Table 13B , the explanatory power of NPL regarding the variation of endogenous variable is more than the explanatory power of endogenous variables to the variation of NPL. Table 13A . Variance Decomposition (macroeconomic variables)
Unempl (2) Inf (3) ER (4) RGDP (5) VIX ( Table 13B . Variance Decomposition (microeconomic variables)
Horizon NPL (1) ETA (2) ROE (3) LTA (4) LG (5) 
Generalized method of moment (GMM)
Table 13 mostly approve the impact of NPL on macroeconomic indicators and bankspecific variables. However, the bank-specific variables response toward NPL is relatively less due to their indulgence, which marginally surge the within explanatory influence of every group while diminishes the between influence in the fixed effect estimations. The Sargan test clarify that instruments are uncorrelated with the residuals. The Arellano Bond test accept the alternative hypothesis that the errors are auto correlated at AR(1) and AR(2). Furthermore, NPL were found to have low auto correlated, which means the coefficients size of lag NPL ranges between 0.6403 -0.6438. This phenomenon proposing that NPL shock has a short term impact on banking system.
Macroeconomic indicators
The empirical findings contended (Table 14A , 14B, 14C) that augmenting the unemployment level can surge the NPL authenticating the correlation between banking system flexibility and business cycle. Inflation results are congruent with economic theory at fixed effect (which is boosting up the inflation will increase the NPL level), but contrasting at difference and system GMM. Exchange rate appreciation is also exposes adverse results with NPL. Lower South Asian RGDP reduces the firm capacity to repay loan to bank which is confirming the economic theory which is adverse in VIX. 
Bank-specific factors
The results exposes that equity to asset ratio has no impact on NPL in the South Asian region. The bank profitability is adversely correlated with NPL proposing that improved bank management has an average better quality of assets (validating the bad-management theory). Unnecessary advancing (measured by LTA) results in appreciating NPL at difference GMM. To grasp the past unnecessary advancing, lagged lending growth (LG) is used which yielding higher NPL. Other variables like bank size and revenue growth in other studies are proved insignificant with NPL in case of South Asian region.
Robustness
To grasp the robustness of the outcomes specifically with the effect of financial crisis, the study data is distributed in two sub samples -pre crisis stage (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) and post crisis stage (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . Table 12A and Table 12B point out that ∆unemployment and inflation has more impact in post-crisis period than pre-crisis period. Exchange Rate, RGDP and VIX are seems to be more effective in the postcrisis period compare to pre-crisis period. In the bank-specific factors, ETA and ROE has prominent impact both in pre and post crisis period while rest of the variables is significant only in the post crisis period. Although significance of the bank-specific variable mainly relies on estimation technique.
Conclusion and Policy Implications
Recently in the South Asian region, banks experienced a great loss in assets and capital buffers due to rapid increase in NPLs which consequently effecting the overall economic performance. The rapid surge in NPL does not only raise bank susceptibility to upcoming uncertainties, but also limiting their lending operations. This study attempts to identify the determinants of NPLs over-time and across South Asian region using variant panel econometric practices.
Although the study empirical results robust with alternative specifications, which means that macroeconomic variables and bank-specific variable are treated separately with NPL in order to gauge their isolated impact. Particularly the study confirms that NPL level augment when inflation is high, exchange rate depreciates and unemployment rises. The study also confirms that management quality of bank (measured by profitability) is inversely proportional to level of NPL. Furthermore, level of risk (calculated by bank loan growth rate and loan to asset ratio) is directly proportional to NPLs. Such bank specific factors are momentous in both periods (pre and post crisis).
The analysis of the study creates a major feedback by providing a link between banking system with economic performance across South Asian regions over a period of 1999-2015. It is found that NPLs are responding to some of the major macroeconomic factors like RGDP, inflation and unemployment. Therefore, the study suggest that prolong growth can be attained only by making an elastic and sound banking system.
Finally, the study conclusion has a few policy implications. In view of the NPL significant impact on macroeconomic indicators and bank-specific factors, the study suggests to put merit in loan supervision to prevent rapid surge in NPL in future. Such rationale includes introducing advance credit standards, avoiding banks excessive lending's, and restraining foreign currency lending to confront borrowers. Although the policy regarding NPL should be in a proactive approach. It means contamination of hidden taxes, removal of unnecessary regulation which directly or indirectly facilitates portfolio cleanup process and makes favors to both debtors and creditors in their financial operations.
